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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the covering hard metal which has the outstanding 

abrasion resistance. 

[0002] 

[Description of the Prior Art] Various examples which accept the addition effect of aluminum also exist so that the research 
which makes aluminum contain in recent years and raises abrasion resistance and oxidation resistance may be made and it may be 
conventionally represented by JP,4-53642,B and JP,5-67705,B, although coats, such as TiN and TiCN, were general-purpose 
and common. However, when these examples added aluminum to a coat, the improvement of the coat itself, such as the oxidation 
resistance of a coat and abrasion resistance, was made. 
[0003] 

[Problem(s) to be Solved by the Invention] Recently, the inclination which high-streamlines cutting is strong and cutting delivery 
tends to increase to a cutting-speed row. In such a case, as a factor which governs a tool life, the adhesion of a coat will become 
very important from the abrasion resistance of a coat, and oxidation resistance, generally, residual compression stress is high, 
consequently the coat which added Above aluminum is [ the adhesion of a coat is not satisfied enough and ] such — high — in 
efficiency cutting, a result which a coat often exfoliates and spoils the life of a tool and reliability is brought Therefore, also in 
such high efficiency cutting, it is long lasting, and in order to realize stable cutting, it is necessary to raise the adhesion of a coat 
further. On the other hand, although the research which reduces the residual compression stress of the coat which is the cause of 
fundamental of degrading adhesion itself is also made in order to raise adhesion, the present condition is having come to see still 
sufficient effect. 
[0004] 

[Means for Solving the Problem] The coat which has the high compressive stress containing aluminum as a result of repeating 
research wholeheartedly that this invention persons should improve the adhesion of a coat, For example, by making a coat 
("second hard layer") soft in comparison intervene under the coat ("first hard layer") which consists more than of a kind of the 
nitride of Ti and aluminum, a charcoal nitride, a charcoal nitric oxide, ******** ? and a **** boride The compressive stress with 
the high coat containing duminum came to acquire the knowledge which absorption relief is carried out and can improve the 
adhesion of a result and a coat remarkably. This is a factor in which the high shearing stress resulting from this compressive stress 
acts on the interface of a coat and a base hard metal, and this shearing stress spoils the adhesion of a coat when high compressive 
stress exists in a coat, and easing or removing this suggests raising the adhesion of a coat. That is, it is thought by making a 
comparatively soft layer intervene between the coat which has high compressive stress, and a base hard metal that this 
comparatively soft coat absorbed the shearing stress which originates in high compressive stress and is generated in an interface, 
and eased. 

[0005] Furthermore, this invention persons came to obtain the result which can make shearing stress ease further by making a soft 
metal layer intervene by the bottom of these coats, as a result of repeating research. This is ****** to an absorbed energy being 
more effective by the metal layer which Young's modulus is also low and transposition tends to move highly absorbing strain 
energy. Also in heavy intermittent cutting to which the feed per revolution per one edge exceeds 0.4mm the above result, ablation 
of a coat was suppressed and became realizable [ stable cutting ]. 

[0006] Moreover, according to research of this invention persons, the one where the conditions required of the coat made to 
intervene being not only soft but crystal grain is comparatively coarser became clear [ the result and bird clapper of field 
granularity with the better one desirable to the improvement in the adhesion itself] more preferably to stress relaxation. One of 
the optimal coats ("second hard layer") which fulfill these conditions was CrN, CrBN, etc. Moreover, field granularity being 
remarkably improved by addition of boron (B), and bringing about a more desirable result to the improvement in adhesion of the 
whole coat was checked. Moreover, [ the field granularity of the coat in which TiN, TiCN, and TiC are formed first according to / 
although the example between which TiN, TiCN, TiC, etc. are made to be placed conventionally is also seen / this invention 
persons' research is coarse, and crystal grain is also detailed, and it is not so effective for absorption of shearing stress, and relief, 
and / CrN, CrBN, etc. ], the improvement effect of the adhesion of a coat is remarkable and it was as a result of the low. 
Moreover, of course, it is one of the causes that the hardness of the compound of Ti like TiN is also hard compared with a 
compound of Cr like CrN. 
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[0007] Next, the reason which limited the numeric value is explained, the thickness of the nitride layer of Cr made to intervene, a 
charcoal nitride layer, ********** s and a **** boride layer ("second hard layer") did not have an effect in an improvement of the 
adhesion of stress relaxation, i.e., a coat, as it is 0.05 micrometers or less, and it was set to 0.05 to 5 micrometers in order to spoil 
the abrasion resistance which is the whole coat containing aluminum, if 5 micrometers is exceeded Moreover, in 5nm or less, 
when there is no effect in an improvement of the adhesion of stress relaxation, i.e., a coat, similarly and 500nm was exceeded, 
plastic deformation occurred within this metal layer during cutting, and since Cr metal layer thickness made to intervene brought a 
result which spoils the adhesion of a coat on the contrary, it could be 5 to 500nm. 
[0008] 

[Embodiments of the Invention] 

In the conditions shown in Table 1 using an example 1 small arc ion plating system, coating of the example of this invention and 
the example of comparison was performed, and the KOTEDDO superhard end mill was made as an experiment. Boron added to 
the coat the target metal which added in the target metal and added this boron. Moreover, carbon was added using acetylene gas. 
The thickness of TiAIN was unified into 2.0 micrometers. 
[0009] 

Table 1] 





>^*fi= 


Bit 


R 


SJftJS Cm) 


SJE(V) 


-bar 


mm 




« 


i 


70 


lx lO' 2 


CrN 0. In 


Ti o. s Al d. s N 


16.0 


2 






CrN 1. Op 






3 






CrN 4. Ou 




9.5 


4 






CrBo. iNo. g 1. Oj 




ZOnMKtt L 


5 






CrCo. iBo. iNo. « 1. Off 




15.7 


6 






CrB 0 . <Nd. « l. 0 p 




13.2 


7 






CrN 1- On 


Tie. sAlo. sBo. iNo. 9 


18.2 


8 






CrN 1. Oil 


Tic. sAlo, bBo, sNo. t 


14.6 


it 


9 






free 


Tic. o Al o. a Bo. i N o. o 


1.8 


10 






free 


Ti o. s Al o. 5 N 


0.5 


11 






TiN 0. lji 


i 


4.4 


12 






TIN 1. Ojj 


Tic. sAlo, sBo, iNo. 9 


3.7 



[0010] The obtained end mill performed the cutting test in the following cutting conditions. 

End mill phi8mm Six-sheet ****** material SKD1 1 HRC60 cutting speed It sends 40 m/min. 0.05mm / edge slitting 12mm x 
0.8mm cutting It cut until dry type (dry) cutting ablation occurred. The length of cut at the time of coat ablation of 0.05mm or 
more occurring by width of face in a flank or a rake face was written together to Table 1 . 

[001 1] The end mill between which CrN or CrBN was made to be placed has the good adhesion of a coat, and it is the thing of 
HRC60 which realizes stable cutting also in cutting of stiff steel extremely so that more clearly than Table 1 . 
[0012] It asks for a length of cut until it performs coating of the example of this invention, and the example of comparison to a 
superhard insertion equivalent to JISP40 on the coating conditions shown in example 2 table 2, it performs milling cutter cutting 
in the following cutting conditions and a coat exfoliates, and writes together to Table 2. 

Insertion JIS About [ P40 ] **-ed [ SEE42TN ] material SKD61 HRC42 cutting speed It sends 160 m/min. 0. 1mm / edge slitting 
2mm cutting Dry type (dry) cutting. [0013] 
[Table 2] 
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[0014] The insertion between which CrN or CrBN was made to be placed has the good adhesion of a coat, and cutting extremely 
stabilized also in mealing processing of the steel of a high degree of hardness of the 42nd place of HRC is realized so that more 
clearly than Table 2. In this example of cutting, if ablation occurs in a coat, since an insertion results in a deficit immediately, the 
life difference has appeared extremely. 

[0015] It is JIS at the coating conditions shown in example 3 table 3. Coating shown in the example of this invention and the 
example of comparison was performed to cemented carbide equivalent to P40, and cutting evaluation shown in Table 2 was 
performed. Also in this example, the thickness of TiAIN could be 3.0 micrometers. Moreover, in coating of Cr metal, introduction 
of nitrogen gas was stopped and was performed. Ablation occurs in a coat in Table 3, and the length of cut to the life which 
results in a deficit is written together. 
[0016] 
[Table 3] 
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[0017] By making Cr metal intervene, it is clear that improvement in much more life is accepted. In addition, coating conditions 

are the same as an example 2. 

[0018] 

[Effect of the Invention] It became possible to realize cutting which was long lasting and was stabilized also in high efficiency 
cutting by this invention. Since the film exfoliated by reduction of residual compression stress especially or the chipping 
decreased, it is because normal wear was obtained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The covering hard metal characterized by making the hard layer of ** a kind of second at least chosen from the nitride 
of Cr, a charcoal nitride, ******** ? and the **** boride between the hard layer of the above first, and the aforementioned base 
hard metal intervene in the covering hard metal which covered the first hard layer which consists more than of a kind of the nitride 
of Ti and aluminum, a charcoal nitride, a charcoal nitric oxide, ******** ? and a **** boride to the base hard metal. 
[Claim 2] The covering hard metal characterized by the thickness of the hard layer of the above second being 0.05 micrometers to 
5 micrometers in a covering hard metal according to claim 1 . 

[Claim 3] The covering hard metal characterized by making 5 to 500nm Cr metal layer intervene by thickness between the 
aforementioned base hard metal and the hard layer of the above second in a covering hard metal according to claim 1 or 2. 
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